Project Description: One of the hghly debated questions today in lowtemperature geochemical kinetics centers upon the rate and mechanism of drssolution of feldspar, the most common mi nerd in the crust. In this project, the mechanisms of feldspar dissolution were investigated by emphasizing experiments with feldspar glass and crystal while comparing surfice and solution chemistry. Specifically, laboratory work focussed on the structure of altered sutface layers on feldspars, the rate of dissolution of feldspat: crystal and glass, and the presence of porosity and s d c e coatings on feldspars. In a complementary field project, the use of Sr concentrations and isotopic ratios were used to calculate feldspar dissolution rates. In contrast to extensive leaching at pH 2, extent of leaching of Na and Al on both phases was much less sigdicant at pH 9 (again, however, the glass leached slightly more than the crystal). Although previous to our work many researchers had reported upon the alteration of crystalline albite under acid conditions (and out: results corroborate and expand upon much of this eatlier work), few investigators have determined the controls on feldspar dissolution and surface chemistry at neutral and hlgh pH. Furthermore, the results in the literature are sometimes contradictory as to whether Si-or A-leached layers form or whether the surface layer remains stoichiomemc . Our observations show that discrepancies in the literature concerning the leachrng of Al from albite at hgh pH are undoubtedly related to the solution chemistty of individual experiments.
surfaces using an@e-resoh.ed x-ray photoelectron spectroscopy (MIXPS). The extent of Na and Al depletion in the near-surface layer of albite under the experimental conditions was observed to decrease with increasing temperature (men et d, 2000) . The lower depletion of Al and Na at &ha temperature is interpreted as the result of competition between dissolution of the sutface layer and diffusion of Al and Na through the surface laye and into solution.
This work, as well as reports in the literature, suggest that the composition of the leached layer may vay with the local solution conditions, temperature, and -2 I I)), but increased in raising the pH to 9 (log rate = -15.2 (mol Si cm-2 1 s-)).
glass.
Depth proas of Si, AI, and Na were also measured on leached crystal structure of the dissolving substrate. We have looked at this effect by investigating glasses whose &/Si composition can be readily vatied (Hamilton and Pantano, 1997; Hamilton et al, 2001) . Specifically, the glass network structure was systematically altered by substituting alumina for silica in the system N%O-xA120,-(3-x)Si0, join. Across our model glass join, the dissolution rate at pH 2 is extremely slow until the alumina concentration is increased to 15 -20 mol%, at which point the dissolution rate increases drastically, Fully polymerized glasses (albite, jadeite, and nepheline composition) , two Na-aluminosilicate glasses containing non-bridging oxygens, and albite crystal were dissolved under ambient conditions and analyzed using nuclear magnetic resonance spectroscopy (NMR). Using NMR we showed, for the first time, that octahedral Al forms on the surface of albite when it dissolves at pH 2 (Tsomaia et aL, 2002) . The fraction of octahedral a l h u m with respect to total Al in the surface leached layer of glasses increases with increasing Al/Si ratio of the bulk glass. T h e NMR data also document repolymerization of the silicon network on the surface of nepheline glass, documenting alteration of the connectivity and coordination number of Al and Si during dissolution.
Secondary ion mass spectrometry, X-ray photoelectron spectroscopy, and Fourier-txansform infiared reflection spectroscopy (ETIRRS) were also used to document characteristics of the surface layers on all glasses after dissolution.
Feldspar Dissolution in the Field. To extrapolate our measured kinetics from the lab to the field, the mechanism of reaction must be the same (see discussion in Kump et d., 2000) . However, investigators have wondered if the discrepancy among laboratory and field dissolution rates for feldspars (which can be as brgh as 5 ordets of magnitude) could be caused by a difference in mechanism between laboratory and field. In this project, we discovered that, under the acidic pH conditions of a natural soil, weathered albite surfaces, like laboratory-dissolved samples, are Na-and Al-depleted (Nugent et d, 1998, 1998) . To our knowledge, this was the fist documentation of Al-depletion in naturally weathexed feldspax surfaces similar to depletions observed in the laboratory. T h i s coating is important because 1) it can be la.rge1y undetected under scanning electron microscopy, 2) it is difficult to remove, 3) it develops over months to years in acid soils, 4) it contributes to surface chemistry measurements, and 5) it may partially inhibit the rate of dissolution in the field. A second set of experiments to investisate field rates of feldspar dissolution was pursued for the unconsolidated sand comprising the Cape Cod 
